gastrointestinal nematodes in field studies and as a management tool for livestock farmers.
Introduction

62
Resistance to broad spectrum anthelmintic drugs is a global threat to efficient livestock 63 production (Kaplan, 2004; Kaplan and Vidyashankar, 2012) . Anthelmintic drugs belonging to the 64 tubulin binding benzimidazole class (Borgers et al., 1975) , 1995) . The same point mutation was also shown in benzimidazole resistant T. circumcincta 82 (Elard et al., 1996) . This F200Y SNP is considered to be the most important mutation conferring 83 benzimidazole resistance, and has been shown to be functionally significant with respect to the contortus (Chaudhry et al., 2015; Ghisi et al., 2007; Rufener et al., 2009) (Redman et al., 2015) . The emergence and spread of benzimidazole resistance in parasite populations is aided by high 93 effective population sizes and high mutation rates (Chaudhry et al., 2015; Redman et al., 2015) .
94
Selection for anthelmintic resistance is influenced by the timing and frequency of treatments with 95 reference to the proportion of the total gastrointestinal nematode population that is exposed to the 96 drug, or in a refuge from exposure, referred to as in refugia (van Wyk, 2001 voided eggs and also has poor sensitivity at low levels of resistance (Taylor et al., 2002) .
115
Various molecular assays and platforms, including conventional PCR (Kwa et al., 1994), 116 combined use of PCR with a restriction enzyme (Lehrer et al., 1995) Table S1 ). The PCR reaction contained 0. The second round PCR was performed by using 16 forward and 24 reverse barcoded primers.
211
(Supplementary Table S2 ). Each sample was amplified using a unique combination of barcode MUSCLE using Geneious v10.2.5 software and trimmed to the region amplified by the primers.
233
The unique sequences were aligned with the consensus sequences and trimmed. For T.
234
circumcincta laboratory populations, sequences that occurred in 1 and 2 reads were removed due 235 to low frequency, which were most likely due to sequencing error rather than real polymorphism.
236
The sequences derived from the field populations were more variable and sequences with less than 237 1000 reads were removed. The frequency of benzimidazole resistance mutations was calculated by 238 dividing the number of sequences reads that contained the mutation by the total number of reads in 239 each sample.
240
The effect of PCR cycle number on resistance frequency was analysed by running a Kruskal- Table S1 ). The PCR 
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